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Japanese Patent Laid-Open Publication No. H.i,ei 9-8205 

(title or the: -kve— :cn; 

RES IN- ENCAPSULATED SEMICONDUCTOR ZIV'.ZZ 

5 

•CLAIMS] 

A resir.-e.ncapsulared semiccr.durtcr device -s ■ - - 
a lead frame which is shaped ir. accordance with a two-step 
etching process to a body wherein a thickness of ir.r.er 
IC leads is less than that cf the lead frame dla,,. 



zzrr.zzis 



- e - - . 



ir.r.er leads having the thickness less than, that cf the 
lead frame blank; and 

terminal columns integrally connected tc the inner 
leads and having the same thick-ess with the lead frame 
clank, the terminal columns possessing a cciumn-shaped 
configuration which is adapted tc be electrically connected 
to an external circuit, the terminal columns being disposed 
cutside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof. the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. end exposed 
zo the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-cino a f « - S r s <-*-~ 0 

- s— -cce, a second surrace, 

third surface and a fourth surface, the first surface be 
f-ushed with one surface of a regaining pokier, 
inner lead having the sane thickness with the lead 
blank while being opposed to the second surface, a.-.c aa 
of the third and fourth surfaces having a concave a,a 
depressed toward the inside of the inner lead. 



2. A resin-encapsulated semiconductor device user 
a lead frame which is shaped in accordance wi-_h £ rwc . s - £ 
ezzr.Lr.g process to a boc'v w^*e<n a - u • 
leecs is 1 e c s '- 5 r - ~ - ^ ^ 

— a.. w _ rre xead r rame bIank 

comprising : 

i.'.ner leads having the thickness less than that of the 
lead frame blank; and 

rerr.ir.ai columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing- a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having four surfaces including s ; . rj . 
surface, a second surface, a third surface and a f cur- 
surface, the first surface ceir.y flushed with cr.e surtare 
= : a remaining portion of the inner lead having the sane 
Sickness with the lead frame clank, while being cpccsed t: 
-he second s . Jrfgce> - nd e . zr ze _ re ____ 

surfaces having a concave shape zeozessez toward the inside 
cf the inner lead. 

3- The resin-encapsulated semiconductor device as 
claimed in claims 1 or 2, wherein a semiconductor chip is 
received inward of the inner leads, end electrodes of the 
semiconductor chip are electrically connected to the inner 
leads through wires, respectively. 

<■ The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted ont© the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



6. The resin-encapsulated semiconductor device 
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clai^d in claims 2 or 2, where,, the semiconductor chic if 
fastened by means of insulating adhesive to -_., e S5r = „ = " 
surfaces of the inner leads on cne surface there - w u..,. 

electrodes are located, ar.d the electrodes of 
semiconductor chip are electrically .connected tc the first 
surfaces of the inner leads through wires, respectively. 
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The resin-encapsulated semiconductor device as 
claimed in claims 1 or 2, wherein the semiconductor chip is 
fastened to the second surfaces of the inner leads by bumcs 
'-hereby to be electrically connected to the inner leads. 

.'^TAILED DESCRIPTION OF THE INVENTION J 
[FIELD OF THE INVENTION] 

-e present invention relates to . " resin . 
encapsulated semiconductor device capable of meeting the 
requirement for an increase in the number of terminals and 
resolving problems which are caused in association with 
position shift and coplanarity of an outer lead. 

[DESCRIPTION OF THE PRIOR ART) 

FIG. 15(a) shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 15 U having a 



f 



..n.iwr.ductor chip !$J9 r . 0 ,, :5S ^ ^ . = 

» « .:.«ri=.i: y « 5 ,, ...*; 

:2:3. bc-dir,, wires :530 for t;,c:rie.;: v 

:s«. .,<- , r , s , n !540 

•r.c.;,--. ttd sec;=or . d . Jc . sr de .., =e> 5 e ^ ^ 

-ar.uracf.red by er.capsulsti.-.c «■__, . 

. s«..._ w er»suctcr chip 2 520 

resin, this resi.-.-encapsulated se,i : ,,, JC:or 

Cf = ■"•• ending pads 1521 of eo _.- . 

ssn.ccr.du:::: chic 2520 

r:s. ; 5{ b) shows the con.'irura- < e - e* a ™- 1 

. o.. c. a rr.or.o2 aver 2ead 

ira.T.e used as an assembly memo * . ec • 

ser.i: 3 .i 2u . c:cr device shown in- r — • 5. c w 

r--. -5a. Such a 2ead frame 
includes the bending oad * ftV 

* * ---• t _ .»©*• mounting the 

semiconductor chio >k„ , • 

cnip, wh e inner ieeos 1512 to be ' electrically 

connected to the semiconductor chip, the outer lead 1513 
which is integral with the inner leads 2512 and is to be 

electrically connected to the „ . 

tne associated Circuits. This 

.n«p,ul. tin , the semiconductor cMp __ esin _ >m a 

'r.„. 151 s s „ vl „ g to , upport che ent . re lea(j :5]o 
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semiconductor package as electronic 



~-~- a ~-:-ze± progressively 



Such a lead frame is formed frcm a highly conductive 
such as a cobalt, <2 alloy (a <2i Ni-re alley:, 
alloy by a pressing working process cr ar. etching process 
-3. ::;b!(D) is a cross-sectional view s , k ,- 
line 71-72 of FIG. 25(b) ( -f ) . 

Recently, there has bee- growing demand for te 
r.iniavjriratior. and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frar.es 
iikt the lead frame (plastic lead frame package) and the 
increase of the number of terminals of resin-enoapsulated 

apparatuses are 
£-d z -e degree of the 
integration of semiconductor devtce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package -TPs ) and thin quad flat 
packages (7QF?s> have each a greatly increased number of 
pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads - arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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Pins „. f2br <ca:ed ty a «. ak „ . :h;; ,_. 



workino. 



The etching proc ,„ ;er f=rr . r5 a . ee= . ^ 

fine inner leads will ce described hereinafter 
reference to FIG. U. rir£: , . ==p?er ^ ^ ^ ^ 
rhia sheer of a thickness =„ the order of C.25 mm leac 
fr * me i<10) iS c:esne = Perfectly , r:3 . :< ( „ , . ..^ 

a Photoresist, such as a water-soluble casein :^:cres:s: 
containing potassium c:chr^; e as a sensitive 2?e , : , is 
spread i- photoresist films ' ±2* 

-.e. .he -a;or surfaces of 
the thin film £s shown i- TZS. I* ;b; 

Then, the Photoresist fi- s £re ex?osed/ # 
^sk of £ predetermined pattern, ,o light emitted by a 
high-pressure mercury lamp, and the thin sheet is immersed 
ir. a developer for development ,o for, a patterned 
photoresist fi: m lA50 as showa „ ?:c . i<(c) . Tnen> the 
thin sheet is subjected, when need, be, t0 a hardening 
Process, a washing process and such, and .hen an etchant 
containing ferric chloride as a principal co.ponent is 
sprayed against the thin sheet 1C10 to etch through 
portions of the thin sheet :< i0 not coated with the 
patterned photoresist films 2020 so that inner leads of 
predetermined sizes and shapes are formed as shown in FIG. 
14 (d) . 
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7hen ' zhe Patterned resist a . 

- s e - e removed, t.-.s 

PSttern8d ^ ^ - -he, : 8 cc,o:e-e . 

frame having tne inner leads of desired S na ? es as she, „ 
riS. :< :e ;. Predetermined areas cf - he ls£ , 
termed cy the etching proc ,„ are silver-VlTte^ ^ 
being washed and dried, an adhesive polyixi-, 
f the inner leads tor fixation, predetermined^ dars^ 

bent ' Wh6n neCd b6 ' ^ the «• Pad depressed. :, ,, e • 
etcn.ng process, the etchant etches the thin sheet < , b .-, 

- erection cf the thic.ness and d.rect.cns 

- tne thic,ness, which limits the mi.-.iat,ricetto.-. of inne- 

-s" Pitches of lead frames s , rf - 0 .. 

*" nce -he thin sheet <s 
etched from both the ma jo- S i--= c « a 

---ces as snown in FIG. j« 

='-rin 5 the etching process, i- ; s sa ,„ w . . . 

a "-' uhen the _ead frame 
•-•as a line-and-space shaoe, tha- ^ e s - , , 

...e smallest oossible 
«««v.l. b e-.w.en «*. Mnes „. .., „. of 50 „ 10C| 

°-' °"' thS tM » rr«. ,ne v iewpoS „ t ef 

-'-in, the ou:tr lea , , avin9 , ?uf(icient 

WK ' U '' th ' «*• "-Mr, ,„.« „ ust be atout 

. or above. rur-. h ..-„o r .. t ,. „ ieth of th , in „ er 
W ».« be u che ra „ ge ef 70 ^ eo ^ ^ successfui 

«» bo„d<„ 9 . K.,.„ th . etchin , proe ,„ „ n!ustratM , n 

* 18 - " " emP1 ° y " in •'">«««••>» • a thin 

—« ..- a «. ln the ta „, e „ f 0 12S m o _ 

« an, inn..- ie . as ... fcy ^ ^ ^ 
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fir.e rips thereof are arranged at a pitch of abcut :. 
mf;." 

However, recent rr.ir.ietui e resir. -er : = ri - • - - 
se-iccnducccr package requires i.-.r.er iaacs arra.-.reb 
pitches ir. the range cf C.12 -_ = ;. 15 -,, far smaller tr 
C.lfS -m. When a lead frame :s fabricated by ?: ;;c £s:r .- 
thir. sheet of a reduced thick-ess, the strength cf t 
outer leads cf such a lead fra.-e is not large enough 
withstand external forces that -ay be applied thereto 
the subsequent processes including an assembling proce: 
and a chip mounting process. Accordingly, there is a ii iT .; 
to the reduction of the thickness cf the thin sheet t 
enable the fabrication of a mt.-.ute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to cvercom 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes 
of portions cf the thin sheet corresponding to the inne; 
leads of the lead frame by half etching or pressing to forrt 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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iS UR »«-i»'-«ory. the inner leads C£ ,, or be _ 
flat-ess and a dimensional accuracy required to 
lead frame accurately f 0: bc.-.-r.g Md ^ 
platemakir.g process must be repeated - s ,- 

...e r y ...r .55 

fabricating process intricate. c a -.^ 

" - £ a -sc necessary : 

repeat a piareisaking process ;w;; £ .w a ... . 

the ?::::,-, of th . thia , h ... : , rres?5ndin; _ 
leads is reduced by half etching before subjecting -.he thi.- 
sheet to an etching process f=_- forming -_;, e : e£d ;rt . ## ' 
whirr. also makes the lead ; r . at f sfcric6tir>5 prccM> 
Thus, this previously Pro?csed e:chin? _ # . hod 



intricate. Thus 

has not yet been applied to practical lead 
fabricating processes. 



f rame 



:S f .-3J£C7 MATTERS TO 3£ SOLVED BY THE INVENTION] 

Cn the other hand, because a oitch among inner leads 
is made narrow ss the number of terminals is increased, it 
is considered important to Know wnether a problem is caused 
or not in association with position shift or Ccplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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resolving probler.s which are caused in assoc: 
Position shift and ccpianarity c: ar. outer lead. 

[MEANS rCS SOLVING THE SUBJECT M-.77EP.S ; 

Acccrdir.g :o one aspect cf zr.e p r e « * - - 
there is provided a resir.-e.ncacsulaced semi conduc: 
■-•ir. S a lead frame which is shaped "in acccrda.-.: 
tve-ste? etching process to a body wherein a th- 
inner leads is less than that cf the lead frar 
csmprisi.ng: inner leads having :,e thickness less • 
• Cf " he le " " £ * e "»nk; ar.d -rr.ir.al columns 
cennectad tc -.he inner leads and having the same 
with the lead frame blank, the terminal columns pc 
a eclumn-shaped configuration which is adapted 
electrically connected to an external circuit, the 
ccium-s being disposed outside cf the inner leac 
manner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made cf solders, etc. and exposed to the outside b< 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recca 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface and a fc 
surface, .rhe first surface be::: flushed w:tn cr . e S - Jrf 
cf a remaining poitior, of tr.e ir.r.er lea: havinc the s 
thick-ess with the lead frame clan,: while beir.c rcccsed 
the second surface, and each cf .the third and re- 
surfaces having a concave shape depressed toward tr.e ins; 
cf the inner lead. 

According to another aspect of the present -inventic 
there is provided a resin-encapsulated semiconductor cevi 
using a lead frame which is zr.^z in accordance with 
twe-step etching process to a body wherein a thickness 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than the 
cf the lead frame blank; and terminal columns integral: 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor. 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina; 
columns being disposed outside of the inner leads in c 
manner such that they are coupled to the inner leads in e 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner 1 ad 
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possessing a rectangular crcss-sec;:on and hcv;:: :c 
surfaces including a first surface, a seccr.d s.rfac-, 
tnird surface and a fourth surface, the first surface :e;r 
f lushed with one surface of a rer.aininc ccrticr. r- 
inner lead having the sar.e thi c>:r.es.s with : ;- e lead :ra- 
clan* while being epposed to the second surface, and eac 
of the third and fourth surfaces having a concave shac 
depressed toward the inside of the inner lead. 

According to another aspect cf the present invention 
a se.T.i ccncuc-cr chip is received inward cf the inner leads, 
and electrodes fpacs) cf the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect of the present invention, the lead frame 
does not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rernforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the sen:::- J::: . 
chip is fastened to the second surfaces cf the inner leads 
oy bumpc thereby u be electrically connected to tne inner 
leads. In the above descriptions, in the case tnat tne 
terr.inal columns have terminal portions which are arranced 
on top ends cf the terminal columns, with the terr.ina 1 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, Lz is not 
necessarily required for the terminal portions to be 
projected beyond the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are expesed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive/ etc. 

[WORKING FUNCTIONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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e mono-layered lead frame shown in PIG. 12 (b: - s 
required, it is possible to provide a sem.icor.ductcr oevic 
in which no orotic.., are =aused in asscciaci.r. v :: 
position shift and colpianaricy of the cuter lead' 
particularly, -.he use of a multi-pi-ed lead frar.e share 
in a r.anner that inner leads have a thickness less zr.tr 
that of the lead frame blank by a two-step etching process, 
that is, the inner leads are arranged at a fine citcr., rer 
-.eet a demand for an increase in the pin number cf the 
semi conduct or oevice. Furthermore, by using the lead frame 
which is fabricated by a two-step etching process as will 
be described later with reference to FI3. 1. the second 
surface cf each inner lead has coplanarity, and is 
excellent in wire-bonding property. In addition, since the 
first surface cf the inner lead is also a flat surface ar.d 
the third end fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplanarity width upon wire bonding -process can be 
enlarged. 



{EMBODIMENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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with a first embodiment cf the present invention 
described hereinafter with reference to FIGs. 1 
FIG. 1(a) is a czcss- secz Lzr.al view of ::.e 
encapsulated semiconductor device a:::::';-: zz th* 
enbociTier.: cf the present ir.ver.ZLzr. . FIG . : ;b) is a 
sectional view of an inner lead taken alcng the 1 1 n « 
cf : IG. l.'a), and FIG. 1(c) is a crcss-secc icr.al vie 
terminal column taken alone the line 51-52 cf .FIG. 
Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device acccrdinc to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2 la) . in F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 110 a semiconc 
chip, 111 electrodes (pads), 120 wires, 130 a lead 1 
121 inner leads, 13iAa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 133S a top surface, 125 a die pad,, and 1 
resin encapsulate. 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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• leaCS 12: - AS -=i:y seen fr,m r:c . - £ 

semiconductor eM p no is mounted or. the c ie ?£s 

therec: which is erased tc tht c . ./ 

.hereof where the' electrodes ?£is; 
semiconductor ch, P no are £ ::a, e ,. ££c , ^ 
-I ^ecrr:ca:: y connected tc the se; _ g ^ . 
- '-he i„e.- lead 131 throuch ^ ^ ^ [ 

hectic, between the resi.-.-encapsulated 

cevice ICO of this embodime-- £ -ri p- 

- c - 3 sr. external circuit • s 

achieved by r.cur.r ir.c c- e 

5 w,e - ss ---*-rapsj:ete= ser.ic — - 

=*vi=e 100 via the terr.ir.ai =.= --.--« - 

• " s --•>•-• eacr. bei.no made 

= -* a ser.i-spher.ca: solder, o, a printed circuit 

tSrninai ? ° rti0rS J33A - = -P surfaces 

— S cf the terminal columns 133, respective^. -, ... 
-sir.-e.,caps,:ared semiconductor device of the 
e^==imenc cf the present invention. :: iM Bot a . e .„. ff „ y 
quired to provide a protective frame ISC, and instead, a 

structure, as shown in FIG m»i . . . 

-(-), _a whe.cn no protective 

frame is used can be adopted. 

^ lead frame 130 used 4a the semiconductor device 
100 according to the firs, embodiment is made of a <2% 
niclcel-iron . llBy . Xnerefore, the lead frame 130 A which 
h.. a contour as shown in „ 8 . 9(a, and is shaped by an 
•te»i„g process, is used es che 2ead ^ ^ ^ ^ 

frame 130 has inner leads 131 which are shape, to have a 
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thickness less than that of the seminal column* 133 -. 
other portions. Cam bars lie serve as a cam w- a - 
er.icpsulatir:r the semiconductor chip ::o with - -* s -- 
Mcrecver, although the lead frame 12CA „fci = - is crcr5£;5i 
by etching to have the contour as shown ;n TZZ . '- 
used in this embodiment, the lead frame is not limited t; 
such a contour because portions except the inner leads 131 
and the terminal columns 133 are not necessary. . The inner 
ieads 121 have a thickness of < C Cm whereas the portions 
of the lead frame 120 other than the inner leads 131 have a 
thickness of 0.25 mm which corresponds to the thickness of 
the lead frame blank. The other portions of the lead frame 
120 except the inner leads 121 may not have the thickness 
of 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The tips of the inner leads 2 31 have a small 
pitch of 0.22 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
222Ab of the inner lead 121 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
132Ac and 2 32Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in - he inner leads 131 irrespective of whe:.- S: .- 5 
inner leads 131 is long or not. The inner l ea=s havir.r 
contour, fi . shown in FIG. S(a,, i n which the tics cf t-* 

inner leads 131 are separatee one ----- 

prepared by -.he etching process, and the inner leads are 
resin-encacsulated after mounting the sen: conduct; r chip 
therecn as will be described later.* However, where the 
inner leads 131 are long in their length and have a 
tendency fcr the generation cf twisting therein, it is 
i-pcssible to fabricate the lead frar.e by etching tc have 
the contour as shown in TZZ. 9:a). Therefore, after 
etching the lead frame in a state where the tips of the 
inner leads ere fixed to the connecting portion 1313 as 
shown in FIG. 9(c) < -f > , the inner leads 131 sre fixed with 
the reinforcing tape 160 as shewn in FIG. 9(c) (O) . Then, 
the connecting portions 1313 which are not necessary in the 
fabrication cf the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c)(/n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 6. First, the lead frame 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 a re 
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directed upward (FIG. Bia)). 

Then, the semiconductor chip H C - s r.cuntec or.:c - 
die pad 115 such tr.at the surfaces of ;:. 5 se-iccr.cu-- 
chip 110 on which che eleccrcces ::: £re . rr ,.. e:i> t 
directed upward f FIG. 3 (on. 

Next, after the semiconductor chip ; :0 i s f a$ te.-.e 
onto che die pad -25. the electrodes in c: - -_, 
semiconductor chip no end the second surfaces 131Ab of th 
inner leads 121 are bonded wi-.h each other using wires 11 

,t:g. E(c)). 

Subsequently, encapsulation is carried cut with the 
conventional resin encapsulate no. Thereafter, 
unnecessary portions of -.he lead frame : 30 which 
protruded from the resin encapsulate 1<0 are cut by a press 
to fore terminal columns 123 and also the side surfaces 
1333 of the terminal columns 133 :FZG. 8(d)). 

Then, che dam bars 126. . the frame portions 137, etc. 
of the lead frame 130A as shown in FIG.' 9 are removed. 
Next, the terminal portions 133A each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 to fsb-< ~?-t> * 

' eB '"«>.e a resin-encapsulated 

semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
•-neans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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cf "he terminal columns 153 ere covered thereby r: : 
6 if);. At this time, the protective frame 1:0 fur.cticr.s : 
reinforce the semiconductor csv::e. In ether -..crds, tn 
protective frame 1 6 C serves tr prevent moisture :r:m 
leaking into e cap between the resin encapsulate ' and :re 
terminal columns due to the fact that the sice surfaces : : 
the terminal columns are exposed tc the outside, wherery a 
crack is not formed in the semiconductor device and the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to pre vide the prctective frame 
1=1. Also, when such an encapsulating process by the resin 
is carried out using a cesireo meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns cf the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings, FIG. 11 ' is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the crcss-secticnal views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening, 
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1140 second openings, 2150 firs- concave portions, 
second concave portions, * 1 ~ 0 : 1 = t surfaces, and llrC a: 
etch-resistant layer. First, a wate.-*- soluble casein resist 
using potassium dichromate as a sensitive agent is ccated 
ever both surfaces of the lead frame clan > 111: r.ace : : a 
42* nickel-iron alloy and having a thickness cf about 1.15 
rrjT;. Using desired pattern plates, the resist fil.-s are 
patterned to form resist patterns 1 12CA and 112C3 having 
first opening 2130 and second openings 1140, respectively 
izlZ. 11(a)). 

The first opening 1130 is adapted to etch the iead 
f ra.T.e blank 1120 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1110 in 
a subsequent process. The seczr.d openings 11<0 are adapted 
to fcrm desired shapes of tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads' 211C, a topoiogy generated by 
partially thinned portion by etching" in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an ar a 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with th 
resist patterns are etched using a 48 3e ' ferric chlorid 
solution of a temperature of 57*0 at a spray pressure of 
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2.5 kc/cm-. The etching process is terraced a: :a 

of tine when first recesses USD etched to have a 
etc.ned better, surface ha, e a depth h ccrrespond.nr t = " ■ • 
= f the -.hick-ess cf the lead fra-e blank : r :3 . 
5 .-.Ithccob bcth surfaces cf t-« ' 

^e s^,,:ta,eo US : y etched i, :hs ?r _ ry e ._. ? ~'_" a """ 
it is net necessary to simultaneously etch both su-a-s - 
--he lead fra,e blank n:o. The reason w hy bcth surfaces c> 
lead frame blank 12-0 are simultaneously etched, as in 

*•- 1! ! ° ----.-= rir.e r.v.e, ln , 

sectary .renin, Prsc . sl 5S „,.. b# = . escr , b5S e ^ 

«w: tir.e :e>en for , MMM ,, ry >tehlaa 

'•""*"** 15 U " lhS " tha: --•>. cf etcnio, e . 

~iy rcrf.ee eJ «... : ,. = frlre fc . 4r „ en wh;=h ^ 
'*"**• ?5 "- : *" me » " , Brf . 8 . 

first openi.,, ,. 30 i( , RtiMly _ SMM an 

etchr.,;, t .., t hot . m , lt „.„ (>ciaic us) . mr we6j ^ 

layer in. so to fiJ1 up ; , rst r . c . sses nso jn<j ^ 
cevtr :s e resist p ,„ ern ;; j 0Jl (r ._ - 1(CJ) 

is not necessary to coat the etch-resistant i.y.r 
11!0 over the entire portion of the scrf.ee provided with 
the resist pattern U20A. However, it is preferred that 
the etcn-resist.nc layer !!80 be coated over the eotir 



H-J5 99 t'S 
V-J205 



portion of the surface for.ned with the first rece* 
and first opening 12 30, as shewn ir. 7ZZ-. I'-iz), re-; 
is difficult to coot tr.e etch-resi* tar.t layer 11 = : c 
the surface portion including the first rec**«-* 
Although the etch-resistant layer 2 1-0 w £x e .-.rlcyec ; 
err.boci.-e.-.t is an alkali-soluble wsx, any suicar! 
resistant to the etching action of the etchant sciuti: 
regaining somewhat soft during etching may be used, 
for forming the etch-resistant layer 2260 is net 2ir.it 
the above-.mer.ticr.ed wax, but -ay be s wax cf a L".-se 
type. Since each first recess 125C etches by the or 
etching process at the surface forced with the pa 
adapted to form a desired shape of the inner 2ead z: 
filled up with the etch-resisr a.-.t layer 2180, it is 
further etched in the following secondary eiching croc 
The etch-resistant iayer 22cO also enhances the nechar 
strength of the lead frame blank for the second etc 
process, thereby enabling the second etehing process t< 
conducted whi2e keeping a high accuracy. ■ it is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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subjected to a secondary etching process. In : r. : s 
secondary etching process, the lead frar.e clan> Hi: :s 
etched at its surface formed wit.n first zecesses Hi. 
having a fiat etched bet to- surface, ccr.pletely 
5 perforate the second recesses 116C, thereby fcrr.ir.g tr.e 
tips cf inner leads 131A {TIG. 11.=)). 

The bottom surface 1170 cf each recess fcrrr.ee by the 
primary etching process is flat. However, both sic? 
surfaces of each recess positioned at opposite sides of the 

1C bettor, surface 1170 have a concave shape depressed toward 
•he inside cf the inner lead. Then, the lead frame blank 
is cleaned. After completion cf the cleaning process, the 
etch-resistant layer 1180, and resist films (resist 
patterns 1120A and 11203) are sequentially removed. Thus, 

15 a lead frame 130A having a structure of TIG. 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The remcvai cf the etch-resistant layer 
1160 and resist films (resist patterns 1120A and 1120B) is 
achieved using a sodium hydroxide . solution serving to 

20 dissolve them. 

The processes for manufacturing the iead frame as 
shown in FIG. 11, is to form by means of etching the lead 
frame having the tips of the inner leads used in this 
embodiment cf the present invention, which have a thickness 

25 less than that of the lead frame. Especially, the first 
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^rfaces 13iAa of the rips of the inner leads as show., : 

- r :c. 1, ar e flushed with one surfaces of remain ins ? 

of t.-e inner It-ads having the sate thicLness with th* 
frame while being opposed to the second s_-r:ac-c 
-.he third and fourth surfaces are formed to have a c 
share which is depressed toward the inside cf 
leads. Where a semiconductor chip is mounted on the seccr.o 
surfaces -3-Ab of the inr.er leads by means of bumps for an 
electrical connection therebetween, as in a semiconductor 
device according to a third embodiment as «<;; be described 
hereinafter, an increased tolerance for the connection by 
fear*! is obtained when the second surface 231Ab has a 
concave shape depressed toward the ir.side of the inner 
lead. To this end, an etching method shown in FIG. 12 is 
adopted in this case. The etching method shown in FIG. 12 
is the same as that of FIG. li in association with its 
primary etching process. After completion of the primary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method of FIG. n 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses 1160 by the etch-resist layer 1180, there5y 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cross section of each i.-.r.e- * & - 
inducing its tip, formed ir. accordance w:th the ----- 
Si '-" od 0I ' r:G - :2 < *** a concave shape cepressec tr . 
ir.sice of the inner lead at the serc.-.c surfs* ----- 

T^e etching method in which the ecchi.-.c crccess is 
conducted at two separate steps, respectively, as ;, cat 
cf FIGs. 12 £ nd 12, is generally called a "two-step etching 
method". This etching method is advar.cagecus in that a 
desired fineness can be obtained. The etching .-.ethod used 
to fabricate the lead frame 13~A the first embodiment 
shown in FIG. > involves the twc-step etching method and 
the method for forming a desired shape of each lead frame 
portion while reducing the thickness of each pattern 
formed. :n particular, the etching method makes it 
possible to achieve a desired fineness. In accordance with 
the method illustrated in FIGs. 11 and 12, the fineness of 
the tip of each inner lead 131A formed by. this method is 
dependent on the shape of the second recesses 1160 and th 
thickness t of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG. 11(e). m the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dm, it is possible to form ir.r.e: lea: 
having a fineness corresponding to an inner lead cite- z - 
0.12 .xt.. Of course, it ir.ay.be possible to f err. inner 
having a further reduced tip pitch by advustir.r tne rlan 
thi ckness t end the lead width Wl . 7'r.az is to sav, = 
inner lead tip pitch p up to 0.08 a blank thickness 

to 25 Dm , and a lead width Wl up to <C Crr. can t\ 
obtained . 

In the case where twisting cf the inner leads does no: 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
ccr.pared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1323 as shown -in FIG. 9(c) CO. 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) CO are cut to 
obtain the lead frame having the contour shown in FIG. 
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?.<•>. a reinforcing ra?e ; £: pc: , ir ^ e 
generally used, as shown riG. ?; = >;, v.. Kh .' ; . 

connecting menbei !2I3 is cut cf: k v n .*-« ~* 

• '•'- c - s w. £ press : 

cfctain. tht :::.:m: shown rc- O;, £ se .. . 

device is mounted or. the 

- - c • ■ ■ - 5 • 1 » » r. 5 V ' — 

reinforcing rape attached tr.erecn. -, e 
semiconductor device is encapsulated w .. h s 
condition where the lead frame 

-cs t.-.e taoe. r.h< 

line r:i-r :2 i:: ustr£Ces a ?:r .;__ 



~:-e tip cf -.he inner :ea = 



: ' : --" "he lead frame used 



in the semiconductor device = : :, :s ;irf . embodiment has a 
--ross-secticnal shape as show.-. :, ? :3 . 13{ , l{ .,. -, e ^ 

:31A h " an StChed -eccnd surface, 13iAo 

-a..y .. a . c ..o c.-.erefore has a width W2 

slightly greater than the width *~ --- ^-w,..-- 

=•• cpposite surface. 

The widths Wl ar.c W2 (sh.n-- - - - - 

(aoo_. ...... uai are more than the 

width K at the central portion of -.he tips when viewed in 
=he direction of the inner lead thickness. Thus, the tip 
of the inner lead has a cross-sectional shape having 
opposite wide surfaces. To this end. although either of 
th. opposite surfaces of the :: ? 131A can be easjly 
electrically connected to a semiconductor device (not 
shown, by a wire 120A or 2203, this e.bodiment illustrates 
'-he use of the etched flat surface for wi re -bondin g as 
shown i„ riG. 13,o )(8) . In FIG . 13, a reference numeral 
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131Ab depicts an etched flat surface, :32Aa a surfer* :: = 
lead frame clank, and 221A and 1215, respectively, - elite- 
portion. In the case of 1Z . 12,3) .a;, there has 
particularly excellent in vire-bcr.dir.c prrpertv, cera.se 
the etched flat surface does net have rourhr.ess. TIZ . 
13 shows that the tip 1221B c: the inner lead rf tne 

lead frame fabricated according to the process illustrated 
in FIG . 14 is wire-bonded to a semiconductor device. In 
this case, however, both the eppesite surfaces cf the tip 
12215 cf the inner lead are flat, but have a width smaller 
than that in a direction cf the inner lead thickness. In 
addition to this, as both the cppcsite surfaces of the tip 
13213 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 1 3 ( — ) shews that the inner lead tip 
1321C or 1331D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown) : In this 
case, however, a pressed surface c£ the inner lead tip is 
not flat as shown FIG. 13(-). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13(-)(a) 
or FIG. 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the resin-encapsulated 
semiconductor device in accordance with *• - s - 

embodiment of the present inventic:. will descr---- 
hereinafter. "Gs. 3(a) through 2i f ) are rrtss-seotioa: 

views cf the modified example zi the res - £: «• • s 

semiconductor device in accordance w;tr. t-e --- s - 
embodoment cf the present invention. The semiconductor 
device of the modified example as shown i.VFIS. 3;a), 1S 
different from that of the first embodiment in that a 
position of 'the die pad 125 is changed, that i S/ the die 
=£d 135 is exposed to. the outside. By the fact that the 
=-e cad is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment, 
•-•■so, in the semiconductor device of the modified example 
= s shown in FIG. 3(b), because the die pad 135 is exposed 
oo the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shewn in TIG. 3 (a, and the modi-,- 

shown in FIG. 3(b), wherein the semi -spherical solders er 

r.ct used, and instead, the tco sur*a~ fee e * - - 

columns are directly used as the terminal pcrtic.-.s, 

c- entire manufacturing procedure car, be st- p ;:: ls = . 

•'•ex-., a resin-encapsulated semiconductor device 
accordance with a second embodiment cf the orese-t 
invention will be described. r: G . <<a, is a cross- 
sectional view of the resin-encapsulated ser.conductcr 
sevice in accordance with the secc.-.d embedment cf the 
present invention, riG. < (b, is a crcss-secticnai view 
illustrating inner leads, taken along the line A3-A4 cf 

r:6 ' <l ' 6> ' 3nd ri6 « is a cross-sectional view 

illustrating a terminal column, taken along the line B3-34 
=i FIG. 4(a). Because an outer appearance of the 
semiconductor device of the second embodiment is 
substantially the same as that cf the first embodiment, it 
is not illustrated in the drawings. In FIG.- 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 wires, 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
232AC a third surface. 23IAd a fourth surface, 233 terminal 
columns, 233A terminal portions, 2339 side surfaces, 233S 
top surfaces, 240 a resin encapsulate, and 270 a 
reinforcing fastener tape. m the semiconductor device of 
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this second embodiment, the lead frame 230 , oes ^ ^ 

pad, the semiconductor chip 210 is :as:sr J ^ 
inner leads :31 by the reinforcing fa.tener 

the semiconductor chip 220 is electrically "~ 

e-ctrcdes (pads, 2U to the seccnd . surfaces 23:^ -V.\\ 
inner leads 23i by wires 220. ,: sc , ia ^ ... 

second embodiment, similarly to the first embodiment t-e 

electrical connection be-we-r 

e ~ r -esin-encscs-jlated 
semiconductor device 200 of this erbod-ner- , 

circuit is achieved by mour.tiro — -.,,„ 

r es ---er.capsulcted 
semiconductor device 20C v s — ■ , 

— « -e—mal portions 223A 
each being made of a ser.i-so--- : so1 . a 

• " solder, on a print d 

Circuit substrate, with --o ^ 

-e.m... c . portions 233A located 

on the top surfaces 233S of - he -~m- a i 

>.--.m_nal columns 233, 

respectively. 

In addition, the semiconductor device of -v 

oevice of thas second 

«bodi Mn d 0 e S m have . _, e „ s . cwn in rics 

«- 10, W . Tb. manureccuri,, . thed _ of th - e s . mic „ duct „ t 
of thla embodied usin , th . >m- friM . 23M wMch 
1. sb.p.d by th . , tchln , psoe „, , s , ob , t , BtlilJy th 

case cf th . „„, ^ edlMns . : ,. wlr . bon<lln9 p . ocess an(j 
resin encapsui.tin, Pr0 ce s , ire performed in , ^ 
-herein semiconductor chi ? „ t „, 

Lads, in the case of the seccnd embodiment, th, wire 
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bonding process and re ..-- . 

,.....„.;: 

rastene- together with t»e • ' '* 

e " - eais ty the 

...... .astener tape 27 0 . ., :£ = j _ h- 

; ^ pertlS!: ' : „ 

--rr-.i.-.g process afte- . 

«"=Wi--.i«S process 
demented in the same wav as « 

• cS — 9 f --s" er.bc dime r- 
-erne ,30. as shown la rsc . , Q . 

- s cotained in - u p 
same manner by which the lead • , ra 

=...e - 3CA as shown < - rj- 

- obtained. Za olher wz ^ ■ 
. ' C ----^S the resultant 

7 — - ~ as shown in 

taPe as shown < n F16 

10(0(0,. which 

rci.ng function is used 

5(a) through 5< = > a-e 
. 6 crcss - s ec=ional views 

-Iwstratmg modified exanoies o' -k. 

°- semiconductor device 

c- the second embodiment. r h . .„„,.. 

.-own 1B „. . „. device „ 

K.I 1. d lif . rer , fron the semleonduc 

"•vice of th. ,.eond .mbod..,en:. in t ., c , . 

c - ac the surface of the 
semiconductor chip thereof which has th. , 

n nas the electrodes is 
Erected downward. The modified examo'., 

examo.es as shown in fig,. 

- d .„ Sc „ WMch are 
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5(a) ' Wherein ^ ^-P^rica: solders are net .see . 

instead, the top surfaces cf -.he terminal ~~-— e 
erectly usee as the terminal pcrt.cn,. :7 the £ V 7^ • ^ 
-cause a prctective fra, 5 ia ^ ^ ^ \ 

s-rtaces 2 23 B of -.he terminal r---- s 
-he outside, a checking operatic., by a -.est, £ -.r. 
easily performed. 

• t., 1 r.-«, s . p . 11 ,,.. a 
i-ver.-.ic- „ i:; b . Ses= ., ieS (>>) ^ 

,,.» r „ ; ,. e , : . P ,. j: .:; a ;;jj;;;: e s ; 

" 5U8R * 1 '" ie " "»•»»««* ™-« tl9B , sa . 

°-' m ' " « »«« app,..-..,=. ef th . 

*. not lU mnM i„ th . dr . uin , s . ,„ fI5 - R ^^^^ 

r.f.r.ne, „ ulMr .j 300 r . pr .,. n „ , semicond . jctor 

310 . ...iconductor chip. 3!3 bu „ ps , 330 , ^ ^ 

inner leads, 331Aa a fi- S ' sur'.r. ,„,,. 

"-s. sur.ace, 331Ab a second surface, 

33lAc a third sur'ace i;:ih , * 

--ace, 33,Ad a fourth surface, 333 terminal 

columns, 333A terminal portions, 333B side surfaces, 333S 
top surfaces, 3,0 a resin encapsulate, and 350 a 
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mnforclB ' '•"•»« •» «,....;.. ., 

=W« third . n b.di»n.. the se.T.ic=nduecer chi ? 

fastened to the second surfaces -;:st -w. ..' 

— cy beeps 31! thereby -.= ie ei.ctrica;;,, r.-.-.r.— 

■-o -.he second surfaces 331Ab. ,„„ ..^ ' , ., " 

==r.tcur as shown in r!Gs. S»,., and ;> 

by the etchinc process of r:s. ;:. ,. 

s5:<,!b! ' soth wid -- hs wia « «* ^bout ico o*r~z 

• = bettor, ends of th . <„.,... , ej;s „. >m s _^ " 

,idth w, ,t . center portion in . thic-.eas-uise direction. 
CO t.-.e feet thet the second surfaces 33:Ab =; the inner 

U * S * " ?reS " a """" ' -•«-=•• Che inner 

•dd the first surfaces 33iAe ere fist, s desired fineness 
«« de obtained. Aiso. when the second sucfaces 33iAb of 
-e. inner leads 331 are elec-.ricaiiy connected to the 
semiconductor chip via bun .. ps , „, y connection can be 
sccocoiished as shown in r: -. ; 3( o )(b) . rurt ,. r , ^ 
c«e of this thUd mbMamtt „ in th> ^ ^ f 

and second embodiments, the elee-rir.i • 

# me eiec.ncal connection between 

the resin-encapsulated semiconductor device 300 of this 

embodiment and an external circuit is achieve k 

^-u_. -s achieved by mounting 

the re.in-enc.psuLt.d semiconductor device 300 vi, th . 
--.r,in,3 portions 333A each b.i„ 9 m4<Je ., , semi . sph „ ical 
*d3d«r. on a printed circuit sub5trat ., wit „ ^ 
Pdrtions 333A 3oc.ted on the cop surfaces of the 
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columns 333, respectively. 

In addition, unlike the semi conductor devic» -• 
first err.bodiir.ent, the semiconductor 03 vice cf t- s 
embodiment uses a lead frame which is shaped bv 
process as shown in FIG . 12. However, the -arc-'--- •-• 
method of the seir.i conduct or device of this embed- 
substantially the same as that of the first embed- 
except that, while in the case cf the first embodiment, tr 
wire bonding process and resin encapsuiatino orocsss a- 
perfcr-eo in a state wherein the semiconductor chip • 
fastened to the inner leads, in the case cf this ;nir 
embodiment. the wire bonding process and resi 
encapsulating process are performed in a state wherein th 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. : n the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.portions. Because the protective '- aTe , c 

--caie . s not usee ar.z - 

side surfaces 3333 of the terrr.i^ -^-c 

- w0 -~ s --3 ere ey.zcs 

to the oaciiae, a checking ooeia-'a- * . 

* Y -est, etc. c-~ 

easily performed. 

hereinafter, a resir.-e-icass-. • 
device in accordance with e ;OBr ._ h . ffiodi ™"^'\" t " 
Present invention will be described. FIG. 7 !s , is a e ...". 
sectional view of the resin-er.cepsuiated 

=evice of the fourth embodiment, riG. 7 (b . . 

' - s <= cress 
sectional view iilustratins i — — . . 

. -ea_s, taxen alone z- 

lir.e A7-A8 of FIG. 7(a), and T13. 7(-> s - 

'<o _s a cross-sectional 

view ili 'J strati nc a t«-T.-: -a' 

— .T.... a . ranen along the line 

«»■ of FIG. 7 lb| . Because an outer appearance of ,he 
semiconductor device of the this fourth embodiment is 
substantially the same as .hat of the first embodiment, it 

-s net illustrated in the drawir.es. T a =-t g 7 . 

-n .ig. /, zbe arawing 

reference numeral . ,00 represents a semiconductor device, 
<10 a semiconductor chip, «u paos , « 30 a . Iead ^ 
inner leads, <31Aa a first surface, OlAb a second surface 
<31Ac a third surface, OlAd a fourth surface, ,33 terminal 
columns, <33A terminal portions, ,333 side surfaces, <33S 
top surfaces, „o a resin encapsulate, and ,70 insulating 
adhesive. i„ the semiconductor device of this fourth 
embodiment, one surface of the semiconductor chip , 10 on 
which the pads ,11 are disposed is fastened to the second 
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surfaces 4 31Ab of the i.mer leads 431 by the i-sul. 
adhesive 470, and the pads 421 g -d the firs- s ----'.«>« 
of the .r.ner leads 431 are eiec.r.caliy ccr.r.ectec 
other by wires 420. The semi ccnductcr device cf 
fourth embodiment uses the same lead. frame whizh L S J5e 
the third embodiment, which has the contour as shew: 
-=■--3. 20<a,< and 20(b). Also, in the case of this fc. 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the res 
encapsulated semiconductor device 400 of this embodir 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device 400 via the ce-nv- 
portions 433A each being .-r.ade of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
433A located on the top surfaces of the terminal colun 
433, respectively. 

riS. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordant 
with the fourth embodiment of the pr'esent invention. : 
the modified example of the semiconductor device as shov 
in TIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided. and the to 
surfaces of the terminal columns are directly used as th. 
terminal portions. Because the protective frame is no, 
used and the side surfaces 433B of the terminal columns 43: 
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a *e exposed to the outside, a chec „_ ft 
etc can be easily performed. 

•~ rr£Crs or THE Invention; 

"ne present invention prcv-«« - 
...... • " r,,i "-M:ip,:: i:i . 

nouctor device employing the ab=v- 

. . . " "' c "ed lead 

....... w .,«h is capable of meetir.c 8 tf#jaa .. 

increased terminal number. Furthermore, 

encapsulated semiconductor device - eS1 " 

"" ° w -~-=ance with th-'s 
-•-ver.ticn does not require a process o- 

~ ~ - - - ~ 5 or b e ^ ** - - 
cam bars as in the case of " 
...... . . ' " ec - -- a *e having 

ec - s £s shown in f:3. 

' " s £ r «s-Jit of -~. s 

- --..in-. r .c. p , u ,. t . d ..^ ^ • 

n^-w; «... • es not have a 

?~b,em „ th « the outer Ieac . s 

: * associated w-s coo , 3 ?r ° bIem 

w_. n coplanarity. Ia add---— . - a -v 

• wo rnese 

aovantaces, the resin-encaos- .,. d .... 

„ - aSC ^"-conductor device has 

* snortened interconnection leno- 

o- -e bga k compared to the OTP 

- BGA, whereby the semiconductor devic. can h 
*» - Parasitic capacity and sh 

20 tlme . it3 " d in ■ transfer delay 
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